Influence of nephrectomy on tumor necrosis factor clearance in a murine model.
TNF, a cytokine with multiple properties, is known to be rapidly inactivated in vivo. In patients with septic shock and kidney malfunction, conflicting data have been reported regarding the presence of TNF in the circulation. Recently, we have shown that these differences can be the result of the detection of free TNF vs TNF complexed with soluble TNF-R. Enhanced levels of soluble TNF-R have been reported in patients with kidney malfunction. Because the kidney is thought to play an important role in TNF and TNF-R metabolism, we investigated the influence of bilateral nephrectomy on TNF clearance and TNF-R regulation in a murine model. The data obtained show that bilateral nephrectomy results in circulating levels of immunologically detectable (ELISA), but not biologically active (bioassay), TNF. Injection of endotoxin results in significantly higher levels of immunologically detectable TNF in bilaterally nephrectomized mice, compared with sham-operated mice, whereas biologically active levels were similar. To investigate the roles of TNF-R1 (P55) and TNF-R2 (P75) in this process, clearance of TNF was studied by injection of murine and human TNF. Murine TNF injection leads to comparable clearance of bioactive TNF in nephrectomized and sham-operated mice (t1/2 = approximately 12 min). However, clearance of immunologically detectable murine TNF is significantly slower in nephrectomized mice, compared with sham-operated mice (t1/2 = 96 min vs 26 min, respectively; p < 0.05). Administration of human TNF results in a significantly lower clearance in nephrectomized mice, compared with sham-operated mice (t1/2 = 108 min vs 25 min, respectively; p < 0.05). This is observed for both bioactive human TNF and immunologically detectable human TNF. Based on the fact that murine TNF-R1 (55 kDa) has a similar affinity for murine and human TNF, whereas murine TNF-R2 (75 kDa) shows affinity only for murine TNF, the data obtained suggest an important role for TNF-R2 in inactivation and clearance of TNF by the kidney. Moreover, the data suggest that kidney malfunction affects TNF clearance, leading to increased amounts of circulating TNF-TNF-R complexes, which could function as a slow release reservoir for TNF.